INTRODUCTION
Grape cultivation in India is done in various cities like Maharashtra, Karnataka, Telangana, Andhra Pradesh, Tamil Nadu in southern zone, Punjab and Haryana in the northwestern region, western Uttar Pradesh, Rajasthan and Madhya Pradesh covering an area of 123 thousand hectares. In Telangana region, mostly grape vineyards are found in and around Hyderabad i.e. Rangareddy and Medak districts. Since these places are in a hot tropical region, double pruning -one in March-May and another in October-November and a single harvest is done i.e in January-April. The number of nodes retained on a cane varies with the variety and cane thickness.
Mostly women are responsible for planting, pruning, grafting, harvesting and processing grapes in viticulture. In this region, normally pruning is done by women workers with bare hands by working for long hours in strenuous, awkward and repetitive postures with over stretching the upper body. In the grape cultivation, occupational risk was highest in land preparation, pruning activity and plant protection activity (Kumari S. and Mehta M. 2017). When secatures were used for long time, respondents experienced grip fatigue and pain mainly in wrist, arm, palm and finger . Even in strawberry fields, workers felt fatigue due to awkward postures which had influenced their health (Kumudini and Hasegawa, 2009 ).
The present study is taken up to i) assess the physiological parameters of female workers engaged in pruning activity i) understand the postural problems faced by workers in pruning activity ii) study the impact of using a ring cutter in reducing postural problems iii) compare the degree of flexion in pruning activity by using traditional and improved methods.
METHODOLOGY
The study was conducted in Thukkuguda village, Maheswaram mandal of Rangareddy district on a sample of 15 respondents who were selected randomly. Questionnaire cum observation schedule was used to record personal data and readings during the experiment were taken as the subjects performed the pruning task in peak summer in the month of Prior to the study, subjects were explained about the objectives of the study for seeking their co-operation.
Subjects were made to rest for 15 min before taking the experimental data i. heart rate by using polar heart rate monitor, height and weight by anthropometric scale and weighing machine respectively, pinch strength by using pinch gauge and blood pressure by using a blood pressure monitor. After the resting period, subjects were requested to perform pruning for 15 min in the traditional method i.e. with bare hands. Heart rate was noted during the work with every 5 min interval. The average of these readings was taken. Posture adopted during the activity was recorded by using a video camera. Then the videos were uploaded in Kinovea software for analysis.
After the pruning activity was done by traditional method, the subjects were made to take rest for 30 min.
Recovery heart rate was taken for 5 min with an interval of one minute or till it reached resting value by making the subjects sit in a relaxed position.
Based on the heart rate readings, various physiological parameters like average heart rate during rest, work and recovery period, TCCW, CCW, CCR, Increased average heart rate during work and after recovery were assessed by using standard formulae as given below.
Total cardiac cost of work (TCCW) = Cardiac cost of work (CCW) + cardiac cost of recovery (CCR)
Cardiac cost of work (CCW) = Increased average heart rate x Duration of work Increased average heart rate during work= Average working heart rate -Average heart rate during rest Cardiac cost of recovery (CCR) = Increased average heart rate during recovery x Duration; Increased Average heart rate during recovery= Average recovery heart rate -Average heart rate during rest
Pulse pressure = Systolic pressure-Diastolic pressure Grip fatigue (%) = Sr-Sw × 100/Sr
Where Sr is strength of muscles at rest and Sw is strength of muscles at work www.tjprc.org editor@tjprc.org
RESULTS AND DISCUSSIONS
Physical Characteristics of the Respondents Respondents belonged to 35-39 age group found to have over weighted when compared to other age groups.
While 30-34 age group respondents were having underweight which might be due to the stage of life cycle with preschool children to take care. Further analysis showed that an equal percentage of respondents fell under the categories of ectomorph and endomorph and nearly 47 per cent belonged to mesomorph body type category.
Physiological Characteristics of the Respondents
Respondents with average to good health status were selected to avoid the experimental errors.
The mean systolic blood pressure was found to be 108.33 + 11.96 mm/Hg, while diastolic blood pressure was 75.3 mm/Hg, mean pulse rate was 81.2 +8.45 bpm and pulse pressure was 30.7+6.71 mm/Hg. All the respondents seemed to have normal blood pressure irrespective of the age group. However, the average cuts per minute in traditional method was 5-7 and 11-13 in improved method.
The percentage of increase in cuts per minute by using ring cutter was 57%. The mean score of body discomfort shows that there was a moderate discomfort experienced by respondents in various parts like neck, shoulder, upper arms and legs as the height of the plant is 5ft with vines grown above it requires a woman to raise legs little bit and do the pruning. The mean shoulder angle of deviation while pruning in a traditional method was 29.7 and 33.1 i.e. little bit above the neutral angle in improved method which implies that due to the new tool and lack of practice perhaps respondents need to extend the shoulder a little bit. However, there was a reduction in the elbow angle in improved method compared to the traditional method. The wrist angle of deviation was more or less same in both the methods irrespective of the age group because vines are above their shoulder height which invariably requires extension movements rather than flexion movements. They need to bend laterally by raising their hands, head and shoulders to prune the vines.
www.tjprc.org editor@tjprc.org Mean heart rate was 76.4 beats/mn. Per cent increase in heart rate was found to be 48 per cent while pruning the vines. The mean Working Heart Rate in pruning vines was 123 beats / min. while doing it by hands. When the pruning activity was performed with improved method, i.e. by using ring cutters, the working heart rate was reduced by 8 per cent.
Total Cardiac Cost of Work was reduced in improved method by 2 per cent. Statistical test revealed no significant reduction for all the selected parameters except for resting heart rate and cardiac cost of recovery.
CONCLUSIONS
Pruning activity is done by women farmers in grape vineyards. It is found to be very strenuous indulging in the repetitive and awkward standing postures in a day for 6-7 hours. The repetitive movements of pruning activity resulted in moderate muscular pain especially in the neck, upper arm, shoulder and legs, which suggests that an ergonomic intervention is essential to reduce their drudgery. In the present study, a ring cutter was given to them for pruning purpose which helped in increasing the output by 57%. However, farmers need to be trained enough in using the tool for work simplification and to achieve maximum benefits in reducing the exertion, perceived cost of work and muscular skeletal pain.
